INTRODUCTION
The life satisfaction of older adults has been proven to be a culturally embedded phenomenon. In a Chinese context, not only the conceptualization of life satisfaction but also the factors associated with life satisfaction were found to be more associated with relational and interpersonal aspects of life (Chou & Chi, 1999; Kang et al., 2003; Lou et al., 2008) . An aging population, including demographic changes from a prolonged life expectancy, has provided more opportunities for the elderly to play grandparenting roles.
In traditional Chinese culture, a clear division of labor is developed through established and maintained kinship networks and relations. For example, males (fathers and sons) are expected to take care of things related to people outside of the family and also work hard to support the family, while females (mothers and daughters) take active roles in keeping the generations linked together. Accordingly, grandmothers are expected to play active roles in interacting with their grandchildren to serve as kin-keepers. A recent study among Hong Kong Chinese grandparents showed that grandmothers frequently communicated with and made visits to their adolescent grandchildren (Lou, 2008) . Therefore, Chinese grandmothers actively take part in grandparenting roles.
Studies on grandmotherhood and life satisfaction have not reached consensus. On one hand, taking up grandparenting roles has been found to be beneficial and positively related to the life satisfaction of the grandparents (Kreindler, 1994; Lou, 2010) . On the other hand, grandmothers have been found to develop stress while taking up grandparenting roles and to be at risk of physical ill-health and psychological distress (Landry et al., 2005; Gerard et al., 2006) . One hypothesis argued that the optimal level of grandmother involvement is taking up a moderate level of grandparenting but not serving as full-time caregivers (Cherlin &Furstenberg, 1992; Schneiders, 1994) . A study on grandparents in Hong Kong found that involvement in two to six years of taking care of grandchildren served as the optimal involvement of grandparents, which was positively associated with the life satisfaction of grandparents (Liang, 2006) . However, what is a "moderate level"? Grandparent involvement should not be a static concept but rather a dynamic process affected by contextual factors (Strom & Strom, 1997) . One important contextual factor is the developmental stages of grandchildren. Grandparenting roles will change according to the ages of the grandchildren (Crosnoe & Elder, 2002; Silverstein & Marenco, 2001 ). Literature on the moderate level of grandparenting largely focuses on grandchildren in their childhood stage, while a focus on grandchildren at the adolescent and older stages is neglected (Cherlin & Furstenberg, 1992; Liang, 2006) . Another important contextual factor is social and economic changes on grandparenting role expectations in a particular cultural context. In Hong Kong, when extended family is not as desirable as before, older women might find a lack of opportunity to play grandparenting roles in providing hands-on support (Mjelde-Mossey, 2007) . In addition, values and attitudes toward the traditional family hierarchy and respect for older people also have been challenged (Chow & Lum, 2008) .
It would be worthwhile to examine the impact of grandparenting role changes on the life satisfaction of grandmothers with adolescent or adult grandchildren to expand the scope of research on the moderate level of grandparenting with a contextual factor-driven scope.
LITERATURE REVIEW Theoretical Approaches to Grandparenting Role Changes
According to the kin-keeper hypothesis regarding gender and grandparents, grandmothers traditionally are expected to serve as the kin-keepers of the family. The hypothesis further indicates that, by holding families together, women are the glue of a family. In this regard, females are expected to have closer relations with all family members, including grandchildren (Bubas, 2001) . Such an understanding seems to fit the context of Chinese culture in which mothers are expected to take care of internal family issues, while the males in a family are expected to take responsibility for external concerns (e.g., financial resources, relationships with networks beyond core family members, etc.). A recent study in Hong Kong supported the kin-keeper perspective by finding that grandmothers were more active than grandfathers in communicating and maintaining relationships with grandchildren (Lou, 2008) . On top of that, the symbolic interaction theory explains why initial interpersonal interactions are sustained: people like to maintain positive self-meaning generated from interpersonal inactions. Therefore if initial interaction brings positive self-identity, including self-meaning and selffulfillment, people tend to continue to invest in such relationships (Stryker & Burke, 2000) .
Since both grandchildren and grandmothers are developing along their own life-span developmental stages, grandparenting roles are expected to change to accommodate changes experienced by both parties and in response to external changes such as family environment and societal expectations. The social role perspective helps to explain such a dynamic relationship (Cottrell Jr., 1942) . According to social role theory, the grandparenting role reflects social and cultural norms and expectations toward grandparents in a particular context. It also suggests that the grandparenting role is expected to adapt to social and cultural changes in a particular context. If a person is able to change his or her role in regard to family, gender, and the developmental stages of grandchildren according to environmental demands, he or she would obtain a positive identity and self-concept, which will lead to psychological well-being. Otherwise, psychological distress is expected (Cottrell Jr., 1942; Phillips, 1957) .
It is obvious that when grandchildren grow into adolescence and young adulthood, their needs is different than when they were children (Crosnoe & Elder, 2002) . In addition, the modernization process has had a great impact on grandmothers in China as compared to grandfathers in regard to the expectations placed on grandparenthood (Mjelde-Mossey, 2007) .
Chinese Grandmothers: Tensions of Changing Grandparenting Roles
For current Hong Kong Chinese grandmothers, the tension of changing grandparenting roles is generated from the internalized role expectations of a traditional "good grandmother" and the expectations for grandmothers in a changing social cultural context. In Chinese tradition, social expectations toward old age are clearly defined as compared to Western societies (Mjelde-Mossey, 2007) . The current cohort of Hong Kong grandmothers have been exposed to a high-context cultural tradition that emphasizes family, hierarchy, and intergeneration relations (Yang, 1995; Chow, 1996) .
Traditionally, the hierarchical relationship in the family puts women in a delicate position. The inferior position of women was constructed within ancient Chinese culture, which expected Chinese women to obey the men in her family (i.e., obey her father before getting married, obey her husband after marriage, and obey her son after being widowed). On the other side of the coin, women act as the glue of the family, serving as kin-keepers and enjoying implicit power within a family (Croll, 1995) . Also, grandmothers are expected to be actively involved in and contribute to familial wellbeing through various means such as socializing grandchildren, helping with household chores, and providing financial help (e.g., Brian & Logan, 2001; Li, 2001; Wong, 2004; Wu & Sun, 2003) . In addition, activities both directly with grandchildren and indirectly through the parent generation are considered significant. In return, grandmothers enjoy a legitimate high status in a family, symbolizing family authority and standing at the centre of family relations (Brian & Logan, 2001; Chan et al., 2000; Strom et al., 1999) . Even though certain developmental stages of grandchildren reduce the need for hands-on help, daily care and instrumental help by grandparents are not excluded from normative expectations. Grandparenting roles are associated with caring and love within intergenerational relations, and the life meaning and identity of grandmothers in Chinese culture.
In Hong Kong, the rapid social changes of the past decades have caused potential threats to traditional grandparenting role expectations. For example, families have fewer children than before. The family structure has changed and families have become smaller, with the average household size decreasing to three. More older adults either live alone or separate from their adult children and grandchildren. Therefore, grandparents have fewer opportunities to practice grandparenting roles. In fact, hiring a domestic helper to take care of children is considered a valid choice among younger generations. In addition, the social attitude toward filial piety has been redefined under the changing ecology-family ideologies such as the hierarchical status of grandparents are being challenged (Census also learned new roles in response to familial changes, such as supervising domestic helpers taking care of grandchildren (Tam, 2001 ).
This seems to suggest that demographic changes and the modernization process have challenged normative grandmother roles in a particular culture context in Hong Kong. It also suggests that grandmothers are expected to be less involved in direct grandparenting roles, an idea that conflicts with traditional norms. However, it is unclear how such experiences would affect the psychological well-being of grandmothers. The present study aims to fill the gap by examining the impact of grandparenting role changes on grandmothers' life satisfaction.
Chinese Women and Life Satisfaction
Factors embedded in both the personal and interpersonal levels of people's lives are associated with life satisfaction. At the personal level, socio-economic characteristics are related to life satisfaction (Fernandez-Ballesteros et al., 2001 ). In addition, health and wealth are consistently found to be associated with life satisfaction. Ill-health and its associated consequences such as medical consultation, a sense of loss of control, and a sense of weakness impede people from feeling satisfied about their lives (Stolar et al., 1992) . Financial constraints also influence life opportunities and are positively related to lower life satisfaction (Lipovčan et al., 2007) . Studies of life satisfaction among Chinese people also argue that interpersonal variables play a significant role in life satisfaction (Lou et al., 2008) .
In regard to gender and life satisfaction, there is no consensus on the pathways to life satisfaction. Liang's model in the 1980s argued that men and women shared the same pathways to life satisfaction, and emphasized variables including education level, financial satisfaction, health, objective integration, and subjective integration (Liang, 1982) . However, in 2005, Bourque argued that even though men and women shared similar pathways to life satisfaction, social support was more important to women, which led to perceived control (Bourque et al., 2005) . A longitudinal study of Hong Kong elders found that social support was a predictive factor in life satisfaction for men and women (Chou & Chi, 1999) . In this study, variables such as demographic characteristics, social support, tradition, self-rated health, and self-rated financial status were considered in multi-variate analyses.
METHODS

Sample
The sample for the current study was recruited from social service organizations that provide services for the elderly in Hong Kong. Due to a lack of official statistics on grandparents in Hong Kong, a multistage sampling method was adopted to recruit respondents from diverse backgrounds. In stage one, strata sampling was used to select 90 service units from a list of elderly residential homes and senior centers in Hong Kong.
Two strata were used: the nature of services (residential or community-based service) and geographic area (Hong Kong Island, Kowloon, and New Territory). Fifteen service units were randomly selected in each of the six categories (e.g., a community center in Hong Kong Island, a residential home in New Territory, etc.). Invitation letters and a brief introduction of the study were sent to the administrators of each selected service unit.
From the 90 letters sent, 17 declined to participate and 21 were invalidated due to renovation, temporary suspension of visiting due to a flu epidemic, and invalid address due to relocation. The success rate was 75 percent.
In stage two, quota sampling was adopted to recruit respondents. Within each participating residential home or senior center, six respondents were set as the maximum number of participants to be interviewed to ensure that the study sample came from various geographic areas. A trained interviewer visited each center or residential home that agreed to participate in the study. At the centers or residential homes, trained interviewers approached elderly people and asked whether they had a grandchild aged 12 or older. Those who met the criteria were invited, and those who gave consent were interviewed using the standardized questionnaire.
Measures
Life Satisfaction. The Life Satisfaction Scale-Chinese, an eight-item scale measuring domain-specific life satisfaction for Chinese elders, was adopted (Lou et al., 2008) . The scale score was computed by summing the item responses (1 = Yes, 0 = No/Not Applicable), with a theoretical range from 0 to 8. A higher score is associated with a higher level of life satisfaction. The reliability of the scale in the present study was satisfactory, as indicated by a Chronbach's alpha of .89.
Grandparenting Role Change. The grandparenting role was measured by a 24-item grandparenting role list developed from the literature. Literature on grandparenting roles found that these roles can be conceptualized along dimensions that reflect an underlying process or meaning. In the early 1960s, a classic study by Neugarten and Weinstein (1964) found that grandparents played various roles such as fun seeking, formal care, reservoirs of family wisdom, and surrogate parents. Recent studies also found similar grandparenting role dimensions such as daily life helpers, advisors, educators, and tradition transmitters (e.g., Harwood, 2001; Wiscott & Kopera-Frye, 2000) . Since the present study targeted grandparents with adolescent and adult grandchildren, the surrogate parent role was excluded. Therefore, the 24-item list included grandparenting role dimensions such as daily life helpers, advisors, educators, and helpers during crisis based on the ideas above. One more cultural and contextual specific role dimensionsupervisors' role in providing supervision to domestic helpers taking care of grandchildren -was added (Lou, 2005; Tam, 2001 ).
Each respondent was asked to indicate his or her behavioral frequency (never, seldom, sometimes, or often) on the 24-item grandparenting role list at two independent reference times. One reference time specified the time when their youngest grandchild was aged older than twelve years old (now). The second reference time specified ten years ago, when their grandchildren were in childhood. Exploratory factor analysis, based on responses at the "now" reference time, was computed by using the principle component method with varimax rotation. Five grandparenting roles, including advisors (five items), educators (eight items), daily life helpers (five items), "fire fighters" (three items) and supervisors (three items), explained 67 percent of the total variance. Exploratory factor analysis, based on the ten years ago when their grandchildren were in their childhood reference time, was also computed and generated similar factorial results that supported the stability of the five roles structure.
In the present study, the reliabilities of the five sub-scales, among responses at the now reference time and at the ten years ago reference time, were satisfactory as indicated by Cronbach's alpha ranging from .60 to .92 (Table 1) . Therefore, sub-scale scores were computed by dividing the sum of item scores with number of items in a corresponding sub-scale, which lead to a theoretical range of 1 to 4. Higher subscale score indicates higher attribute for each subscale.
[Insert Table 1 about here] Under each grandparenting role dimension, participants were categorized into two groups: respondents that reported no grandparenting role change (NCG) as compared to ten years ago (when their grandchildren were in their childhood) and respondents that reported a grandparenting role change (CG) as compared to ten years ago (when their grandchildren were in their childhood). The NCG/CG group was computed by calculating differences between sub-scale scores of the two time references for each of the five role dimensions independently. For those respondents who reported a decreased score in playing a specific grandparenting role when comparing the two time references, they grouped as CG. For those respondents who reported an unchanged score in playing a specific grandparenting role when comparing the two time references, they were grouped as NCG. Since there were only two to four respondents who reported an increase in behavioral frequency in playing roles such as educator, advisor, and supervisor, they were not included in the data analyses for the present study.
Social Support Network. The participants' social support network was measured using the Lubben Social Network Scale (LSNS) (Chi & Boey, 1993; Lubben, 1988) . This is a ten-item scale that measures the social support from family, friends, and interdependent relationships of the older respondents. The raw scores ranged from 0 to 50, with a higher score relating to a higher level of social support. The reliability of the total score was satisfactory, as indicated by Cronbach's alpha equal to 0.78.
Chinese Family Tradition. Chinese family tradition was measured by the Family Tradition Scale for the Elderly (FTSE) (Mjelde-Mossey et al., 2005). FTSE contains nine
items that measure the family tradition tendencies of Chinese elders. The total score is a sum of the item scores, with a theoretical range of 0 to 9. A higher score is associated with a greater inclination toward family tradition.
Self-rated Health. Self-rated health was assessed by a single item question, "How would you rate your overall health at the present time?" Results were on a five-point scale (poor, fair, good, very good, and excellent). Self-rated health is a popular area of study among variables that assess health conditions for older adults, including the Chinese population (Bjørner et al., 1996; Chi & Boey, 1993) .
Financial Status. Self-rated financial adequacy was measured by a single item question, "Do you think that you have enough money to cover your daily expenses?" Results were on a three-point scale (adequate, just enough, and inadequate). This scale is used widely to measure the financial status of the elderly and has satisfactory reliability and validity among elderly Chinese people (Chou & Chi, 2002) .
Demographic Characteristics. The study gathered demographic data such as age, gender, marital status, level of education, living arrangement, and religious affiliation.
Procedures
Trained interviewers conducted face-to-face interviews to collect data.
Interviewers were recruited from among undergraduate students at one university in Hong Kong. Each interview was conducted in a private room or corner of a community center or residential home to ensure confidentiality. Each interview lasted about 30 minutes. The research ethics committee of the Chinese University of Hong Kong approved the study.
Data Analysis
Descriptive analyses were computed to show sample characteristics. Then differences between the perceived role changes in life satisfaction were computed. Last, a multiple regression analysis was conducted on the life satisfaction of grandmothers. Table 2 .
FINDINGS
Respondents' Characteristics
[insert Table 2 about here] Table 3 illustrates the differences found in grandparenting roles between the two reference times. The results show that, in the experience of grandmothers, the frequency of roles played decreased as compared to when their grandchildren were in their childhood. When their grandchildren were in their childhood, the most frequent role the grandmothers played was daily life helper followed by educator and advisor. When their grandchildren became adolescents or young adults, the sequence of frequently played roles remained the same even though the frequency of playing the roles lessened.
Grandparenting Role Changes
[insert Table 3 about here] Table 4 shows the effects on life satisfaction for two groups of respondents: those that reported no grandparenting role change (NCG) and those that reported a decrease in the grandparenting role as compared to ten years ago (CG). It was found that reduced behavioral frequency as advisor was associated to a decreased level of life satisfaction among grandmothers. On the contrary, reduced behavioral frequencies as educators and "fire fighters" were associated to an increased level of life satisfaction among grandmothers. Reduced behavioral frequencies as daily life helpers and supervisors were not significantly associated with the level of life satisfaction of grandmothers.
Grandparenting Role Changes and Life Satisfaction
[insert Table 4 about here]
Life Satisfaction of Grandmothers -The Impact of Grandparenting Role Changes
Hierarchical multiple regressions were computed to examine the impact of grandparenting role changes on the life satisfaction of grandmothers (Table 5) .
Demographic variables and variables found to make significant contributions to life satisfaction for Chinese older adults (including age, marital status, living alone or not, living in residential homes or not, social support network, self-rated health, inclination toward Chinese family tradition, and self-rated financial adequacy) were entered in Models One and Two. Then, grandparenting role changes were entered in Model Three.
The results from Model Three showed that reduced behavioral frequency in the advisory role was significantly associated with less life satisfaction, which explained an extra 5 percent of the total variance (R 2 change = .05, p < .05) on the life satisfaction of grandmothers. In general, grandmothers who lived in the community, were inclined toward Chinese family traditions, had better self-rated health and financial opinions, and had no decrease in behavioral frequency in playing an advisory role in grandparentgrandchildren relationships were more likely to enjoy a higher level of life satisfaction.
[insert Table 5 about here]
DISCUSSION
The findings of the present study expand the knowledge of the moderate involvement of grandparents in the context of grandmother-adolescent/adult grandchildren in a Chinese context under social and cultural changes. In this study, moderate involvement and its relationship with life satisfaction depended on the nature of various roles in grandmother and adolescent/adult grandchildren relations.
Grandparenting Role Change and Life Satisfaction among Chinese Grandmothers
For those roles associated with direct help such as educator and daily life helper, a reduced behavioral frequency was associated with a higher level of life satisfaction. One possible explanation is that when grandchildren grow to adolescence, they become more independent and more mature in regard to self-regulated behaviors. Therefore, it is natural for grandparents to reduce their involvement in providing hands-on help, which is in line with social role change effects on expectations toward grandchildren and grandparents (Cottrell Jr., 1942; Crosnoe & Elder, 2002) . Grandmothers who experienced no change in behavioral frequencies were either overly committed to their roles or have had to take up heavy caregiving roles for grandchildren with special needs. Studies of Hong Kong's adolescents showed that this generation perceived their parental behavior as being in control, which implies that some of the "good intended help and/or education" provided by older generations is not received well by adolescents (Shek, 2006) .
For the advisory role, reduced behavioral frequency was found to be negatively related to life satisfaction. In other words, those grandmothers who reduced their advisory role in grandparenting were more likely to feel less satisfied with life. This finding can be explained by the tension between changed societal expectations and the traditional role expectations of the current cohort of Chinese grandmothers. When grandmothers reduce their role as advisors they might do it by force instead of by choice. For example, living apart from children and grandchildren reduces opportunities for older people to provide advice. Children do not seek advice actively from parents in regard to issues concerning the grandchildren (Kwan et al., 2003) . Children and grandchildren do not see advice from grandparents as valuable and constructive, but may believe that older grandparents fail to understand the life circumstances of the young people (Chow & Lum, 2008) .
For "fire fighter" and supervisor roles, a lower behavioral frequency had no significant association with the life satisfaction of grandmothers. A general trend toward decreasing behavioral frequencies of these roles was observed, which was consistent with observations of the other three roles. One explanation is that these two roles are timelimited. Grandmothers only serve as "fire fighters" when there is a family crisis and only provide supervision of domestic helpers when needed.
In regard to the findings based on regression, it was observed in the present study that decreased behavioral frequency of the advisory role significantly lowered the life satisfaction of grandmothers. This observation can be explained by social role theory and symbolic interactions on identity formation (Cottrell Jr., 1942; Stryker & Burke, 2000) . It suggests that Chinese older women in Hong Kong are able to adjust their role expectations for serving as educators and daily life helpers according to the life-span developmental needs of grandchildren and changed social expectations. For those who fail to adjust, lower life satisfaction results. However, serving as advisors on grandchildren issues is an internalized identity for Chinese older women. During the process of providing advice, grandmothers build up positive life-meaning that they want to maintain and develop. When this meaning is threatened, life satisfaction is negatively affected.
Other Factors Affecting Life Satisfaction of Chinese Grandmothers
In regard to other factors identified as contributing to the life satisfaction of grandmothers, the study revealed that living in a residential home is a hindering factor while inclination toward traditional family values and having better self-rated health and financial status were facilitating factors of life satisfaction, which is consistent with the literature (Chou & Chi, 1999; Lou et al., 2008) . The present study found that social support networks were not a significant factor. Further exploration revealed that the social support network variable was entangled with the living in residential home variable. Respondents who lived in residential homes showed a significantly lower level of social support compared to those who lived in the community (Mean difference 11.02, t = 8.35, p < .000). When the variable of living in a residential home was excluded from the regression model, social support became a significant contributing factor for life satisfaction.
Contextualized Implications
The results of the present study could have three implications for policy on intergenerational programs and future research in a Chinese context under social and economic change. First, social norms and expectations toward grandmothers are changing in the context of modernization. Chinese female identity is expected to be re-built so that a better quality of life can be achieved. Policy initiatives on gender role re-building at the societal, community, family, and individual levels are recommended. After ten years of a gender mainstreaming policy in Hong Kong, women still have a very disadvantaged status in Hong Kong, which is worth further policy and public attention (Tang & Lou, 2009 ). Second, programs involving intergenerational exchanges and interactions within and outside the family boundary are recommended. The Elderly Commission initiated intergenerational cohesion programs years ago; it is recommended that these programs be continued and become more focused-for example, targeting women not living with children and grandchildren (Elderly Commission, 2001 ). In response, it is important for each generation to discuss and reflect on their expectations toward Chinese family traditions and intergenerational bonds. It is obvious that the Chinese community cannot afford the cost of totally losing traditions, but how to re-vision Chinese family tradition in the modernized context is a challenge for policy makers as well as the public (Chow & Lum, 2008) . Last but not least, while various grandparenting roles were found to have different impacts on life satisfaction, the findings were generated by one study only.
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Further studies using larger samples and a longitudinal design are suggested so grandparenting role changes can be observed more vigorously.
Limitations
The present study has several limitations. First, the study sample was nonrepresentative regardless of the fact that a multi-stage sampling procedure was adopted to enhance the diversity of the sample. In addition, although trained interviewers randomly approached older people at selected centers, selection bias would not be adequately controlled by using this approach. Moreover, elderly people with communication difficulties were excluded. Any attempt at generalizing the findings should be done with caution. Second, grandparenting role changes were measured by self-reported measures, with one measure based on retrospective evaluation. Reliability of one role subscale, supervisors role in particular, was low in this sample. Longitudinal studies on larger representative samples are recommended so that grandparenting role changes can be followed. The theoretical range for mean score for each sub-scale ranges from 1 to 4, with higher score associated with higher attribute for the corresponding grandparenting role dimension. Education (0 = no formal education; 1 = formal education); Marital status (0 = currently married; 1 = currently not married); Grandparent role changes (0 = no changes; 1 = decreased as compare to ten years ago); a p < .10; * p < .05; ** p < .01; *** p < .001.
